Development changes and regional variation in the ganglioside composition of the rat hippocampus.
Individual gangliosides were extracted and quantified from intact and subregionally dissected hippocampal formations during the first 3 weeks of postnatal development in the rat. The 4 major gangliosides were all found to be rapidly increasing relative to brain weight prior to the onset of significant synaptogenesis, but quantitative changes in the final proportion of each ganglioside resulted from different rates of accumulation of gangliosides D1a, D1b, and T1b, beginning about the time of synaptic maturation and dendritic arborization but prior to the onset of myelination and neurophysiological activity. A ganglioside pattern difference characterized by lower levels of T1b and D1b in the area dentata of middle and dorsal aspects of the hippocampal formation coincides with developmental gradients previously observed by morphogenetic criteria for these subregions. These ganglioside differences may thus be developmentally regulated, but the persistence into adulthood of higher levels of D1a in the dentate area suggests that some ganglioside pattern differences may be intrinsic to the unique neuronal cell populations present in different areas of the hippocampus.